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Introduction
neural and mechanical factors which may challenge whole-body balance to a greater extent 48 than unconstrained walking (Nagano et al, 2013) . This challange may help to explain why the 49 number of falls in older individuals are frequent during locomotor transitions such as gait 50 initiation and termination (Winter, 1995) .
51
In young individuals, head stabilisation is ensured during steady-state walking by 52 cyclically controlling the upper body accelerations caused by the lower body movement, 53 through coordinated movements of the trunk (Kavanagh et al, 2006) . In older individuals, 54 however, control of acceleration from the lower to the upper body during steady-state 55 walking has been shown to be less effective than in young individuals (Mazzà et al, 2008) . As 56 walking is initiated from a standing position, steady-state velocity is achieved within the first 57 step (Breniere and Do, 1986) ; due to the transient nature of gait initiation, therefore, higher 58 upper body accelerations are likely to be seen compared to steady-state walking. Sèze et al, 2008) . A 'top down' anticipatory control of erector spinae muscles, which 67 stabilises the upper trunk first and subsequently the lower trunk, has been reported in young 68 individuals during gait (Winter et al, 1993; Prince et al, 1994) . In line with that, Ceccato et al, 
78
The aim of the present study, therefore, was to investigate the neuro-mechanical 79 mechanisms underpinning head stabilisation in young and older individuals during gait 80 initiation. In particular, we aimed to examine control of upper body accelerations and muscle 81 activation patterns of the trunk and neck, which represent two of the main neuro-mechanical 82 strategies underpinning head stability. Additionally, we investigated the control of dynamic 83 balance in young and older participants by evaluating whether the conditions for dynamical 84 stability were met within each age group. It was hypothesised that older women would a) 85 demonstrate reduced ability to attenuate acceleration from lower to upper parts of the upper 86 body, b) have impaired muscle activation pattern of the trunk and neck and c) have reduced 87 dynamic stability, compared to the younger women.
Methods

90
PARTICIPANTS
91
Eleven healthy young (age: 23.1 ± 1.1 years, height: 1.64 ± 0.71 m, body mass: 57.5 ± 92 6.7 kg) and 12 healthy older (age: 73.9 ± 2.4 years, height: 1.63 ± 0.45 m, body mass: 66.2 ± 93 10.2 kg) females volunteered to participate in the study. Women were the focus of the study 94 as it has been reported that their dynamic stability declines to a greater extent than males 95 (Wolfson et al, 1994 ) and tend to fall more often (Schultz, & Alexander, 96 1997). Older participants were considered 'medically stable' to participate in the study,
97
according to exclusion criteria for older people in exercise studies (Greig et al. 1994) . No 98 participants had any history of neurological disorders that would affect their balance or gait 99 ability, and were able to complete the task without the use of bifocal or multifocal spectacles.
100
Written informed consent was provided by all participants and ethical approval was given by 101 the institution's ethics committee. The VICON whole body plug-in-gait model was used to define a local anatomical reference anthropometric measurements prior to data collection (inverted pendulum eigenfrequency).
221
The MOS corresponded to the difference between the AP and ML BOS and the AP and ML 222 position of the 'extrapolated COM' ( ) at heel contact and defined as BOS -.
223
The lower the MOS value, the closer the is to the BOS, indicating reduced dynamic young and older groups for the AvgSD of angular displacement of each upper body segment, 
Results
238
Variability of angular displacement
239
During the preparatory phase, older had a significantly higher AvgSD of AP angular 240 displacement of the head compared to young (3.7 ± 0.84° and 1.5 ± 0.56°, respectively; p = head angular displacement in AP direction compared to young participants during both the 309 preparatory and execution phase of gait initiation, which is in agreement with a previous 310 study by Laudani et al (2006) .
311
In the present study, young displayed greater AP RMS acceleration at each upper 
